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Tension pneumothorax (TPT) is a well recognised complication of intermittent positive pressure ventilation (IPPV). Tension pneumoperitoneum (TPP) is much less common and reported cases are mainly patients in intensive care with severe adult respiratory distress syndrome (ARDS).1. 3 We report a case of fatal TPP occurring at the end of general anaesthesia. Emergency decompression of the TPP was required to permit cardiopulmonary resuscitation (CPR).
CASE REPORT
An 81-year-old, 51 kg Chinese woman presented to hospital with hoarseness and stridor. A diagnosis of grade 3 carcinoma of the larynx was made. She had been a heavy smoker for 40 years and suffered from chronic obstructive airways disease. ECG showed right axis deviation with intermittent A-V conduction blockade. Chest X-ray showed cardiomegaly with normal lung fields.
The carcinoma was initially debulked using a carbon dioxide laser. One week later the patient underwent a total laryngectomy with right radical neck dissection. During the operation a tracheostomy was created and a size 8.0 mm Fome-Cuf endotracheal tube (Bivona Inc, Gary, IN 46406, USA) inserted. Anaesthesia was uneventful and postoperatively the trachea was extubated and humdified oxygen-enriched air administered via a tracheal mask. Chest X-ray showed no evidence of pneumothorax or pn !umomediastinum. The surgeon had experienced difficulty with haemostasis and postoperatively the upper operative flap became bruised and swollen, with 475 ml of blood collecting in the drains.
The operative site was re-explored nine hours later. Anaesthesia was induced with thiopentone 200 mg and maintained with fentanyl 100 JLg, atracurium 40 mg and 35070 oxygen in nitrous oxide and 0.5-1.0% isoflurane. An 8.0 mm Fome-Cuf endotracheal tube was inserted into the tracheostomy stoma. The lungs were ventilated with a Manley Servovent MS2000 ventilator (Medishield, Harlow, Essex, England) using a circle with carbon dioxide absorber breathing circuit. Peak airway pressures were less than 25 cmH 2 0 throughout the operation; PE'C02 was maintained at 4.9-5.2 kPa and Sp02 was 99%. The surgeon found a large haematoma, oozing from blood vessels and a tear in the pharynx which was repaired. The operation lasted 90 minutes.
At the end of surgery, residual neuromuscular block was antagonised and spontaneous ventilation resumed through the Fome-Cuf endotracheal tube. The patient was then transferred onto a recovery trolley. During transfer she was noted to be cyanosed and experiencing difficulty in breathing. Manual IPPV was recommenced using 100% oxygen at 6 I min. Initially, the lungs were difficult to inflate and then IPPV became impossible. Her abdomen became increasingly distended. We confirmed that the tracheal tube was patent by passing a suction catheter down it and that the breathing circuit was functioning correctly. Bilateral TPTs were suspected and bilatera pleural cannulae followed by chest drains were rapid y inserted. A right TPT was found. The effectiveness 0 manual IPPV was Anaesthesia and Intensive Care, Vol. 22, No. 3, June, 1994 not improved and during the next two minutes the patient's cardiac rhythm progressed to asytole. The abdomen was now grossly distended, which made effective IPPV and external cardiac massage impossible. A midline abdominal incision was made. This released gas from the peritoneal cavity. Manual IPPV and external cardiac massage could then be performed. Approximately 10 minutes had elapsed since the patient first deteriorated. CPR was continued but was unsuccessful.
At autopsy, there were no unexpected findings in the operative field. The lungs were emphysematous with a small caseous nodule (0.2 cm) in the right lower lobe and three bullae (1-2 cm) in the right upper lobe. Air was found in the posterior mediastinum around the carina and oesophagus, extending into the peritoneal cavity. There was no subcutaneous surgical emphysema and no source of pulmonary air-leak could be identified. The coronary arteries were severely affected by atherosclerosis.
DISCUSSION
The main causes of accidental pneumoperitoneum are intestinal perforation, which accounts for 900/0, and pulmonary barotrauma.' In patients undergoing IPPV, pneumoperitoneum as a result of barotrauma has been reported in intensive care patients with ARDS, i-3 following CPR' and as a complication of highfrequency jet ventilation. 6 The patient had an underlying lung pathology which predisposed her to developing a pneumothorax during IPPV, although autop·sy did not reveal the source of air-leak. The origin of a pneumothorax cannot always be identified. 7 We believe that the patient's TPP originated from gas tracking down from this pneumothorax via the mediastinum into the peritoneal cavity. The pathological mechanisms involved have been reviewed by Maunder et al. 8 In most reported cases of TPP due to barotrauma the pneumoperitoneum developed slowly despite the use of high inflation pressures and positive endexpiratory pressure. i -3 In our case the onset was rapid and the most likely explanation for this was the high pressure generated by manual IPPV after the patient's initial deterioration. Craft et al. 6 similar scenario in a patient where TPTs and TPP developed rapidly following obstruction of the expiratory channel during transtracheal high-frequency jet ventilation.
Pneumomediastinum and pneumoperitoneum can result from displacement of the tracheostomy tube into surrounding soft tissues, or from tracheal and bronchial tears. A tracheo-oesophageal fistula after previous CO 2 laser surgery or gastro-oesophageal insufflation via a pharyngeal tear were also considered. However, postmortem findings excluded these possibilities and gastro-intestinal perforation as a cause of TPP.
Although the TPT was diagnosed and treated promptly, cardiac arrest occurred before the TPP was diagnosed. The TPP prevented effective CPR and despite deflating it, the patient did not respond to CPR and we believe the patient died as a result of the combined effects of prolonged asystole, age and severe underlying ischaemic heart disease.
Emergency mini-laparotomy to relieve acute abdominal distension caused by TPP has not been previously described but it should be considered in all cases of cardiac arrest in association with acute abdominal distension.
